A Gram-reaction-negative, heterotrophic, marine bacterium, designated strain SPT1 T , was isolated from an aged seawater sample which was collected from the shallow coastal region of Nanya, Keelung, Taiwan and stored at room temperature for more than 7 years. Strain SPT1 T was a motile rod which exhibited monotrichous flagellation. It required NaCl for growth and exhibited optimal growth at 30-35 C, 1-3 % NaCl and pH 7-8. The strain was a strictly aerobic bacterium, incapable of anaerobic growth by nitrate reduction or denitrification, or by fermenting glucose or other carbohydrates. Cellular fatty acids were dominated by C 16 : 1 !7c and/or C 16 : 1 !6c (23.4 %), C 17 : 1 !8c (18.1 %), C 16 : 0 (8.5 %), C 18 : 1 !7c (8.4 %) and C 10 : 0 3-OH (6.3 %). The predominant isoprenoid quinone was Q-8. Polar lipids consisted of phosphatidylethanolamine, phosphatidylglycerol and phosphatidic acid. The DNA G+C content was 57.9 mol%. Phylogeny based on 16S rRNA gene sequences showed that strain SPT1 A 250 ml seawater sample collected from the shallow coastal region of Nanya, Keelung, Taiwan was sealed in a 500 ml serum bottle and stored at room temperature for more than seven years. A novel bacterium, designated strain SPT1 T , was isolated from this aged seawater sample which measured pH 8.3 and 3.5 % salinity at the time of bacterial isolation. Data from the present taxonomy study conducted using a polyphasic approach support the establishment of a novel species of the genus Spongiibacter, for which the name Spongiibacter taiwanensis is proposed with SPT1
, was isolated from an aged seawater sample which was collected from the shallow coastal region of Nanya, Keelung, Taiwan and stored at room temperature for more than 7 years. Strain SPT1 T was a motile rod which exhibited monotrichous flagellation. It required NaCl for growth and exhibited optimal growth at 30-35 C, 1-3 % NaCl and pH 7-8. The strain was a strictly aerobic bacterium, incapable of anaerobic growth by nitrate reduction or denitrification, or by fermenting glucose or other carbohydrates. Cellular fatty acids were dominated by C 16 : 1 !7c and/or C 16 : 1 !6c (23.4 %), C 17 : 1 !8c (18.1 %), C 16 : 0 (8.5 %), C 18 : 1 !7c (8.4 %) and C 10 : 0 3-OH (6.3 %). The predominant isoprenoid quinone was Q-8. Polar lipids consisted of phosphatidylethanolamine, phosphatidylglycerol and phosphatidic acid. The DNA G+C content was 57.9 mol%. Phylogeny based on 16S rRNA gene sequences showed that strain SPT1 T formed a distinct species-level lineage within the genus Spongiibacter of the class Gammaproteobacteria and shared sequence similarities of 94.4-96.2 % with Spongiibacter marinus and Spongiibacter tropicus, the only two species of the genus Spongiibacter with validly published names. The 16S rRNA gene sequence similarities between strain SPT1
T and other species were less than 93.1 %. Polyphasic taxonomic data obtained in this study indicated that strain SPT1 T could be classified as a novel species of the genus Spongiibacter, for which the name Spongiibacter taiwanensis sp. nov. is proposed. The type strain is SPT1 T (=JCM   31012   T   =BCRC 80916   T ).
The genus Spongiibacter in the class Gammaproteobacteria comprises marine, halophilic, strictly aerobic, Gram-reaction-negative rods that are non-motile or motile by means of a single, polar flagellum. Graeber et al. (2008) established this genus to accommodate Spongiibacter marinus, a novel marine species isolated from a boreal sponge. A second species of this genus, Spongiibacter tropicus, was isolated from a Synechococcus culture (Hwang & Cho, 2009) . The third member of the genus, Spongiibacter borealis, proposed by Jang et al. (2011) , was recently reclassified as a species of the genus Zhongshania (Lo et al., 2014) . Moreover, Melitea salexigens, a novel genus and species proposed by Urios et al. (2008) , was proven to be a later heterotypic synonym of Spongiibacter marinus (Jang et al., 2011) .
A 250 ml seawater sample collected from the shallow coastal region of Nanya, Keelung, Taiwan was sealed in a 500 ml serum bottle and stored at room temperature for more than seven years. A novel bacterium, designated strain SPT1 T , was isolated from this aged seawater sample which measured pH 8.3 and 3.5 % salinity at the time of bacterial isolation. Data from the present taxonomy study conducted using a polyphasic approach support the establishment of a novel species of the genus Spongiibacter, for which the name Spongiibacter taiwanensis is proposed with SPT1
T as the type strain.
The aged seawater sample was decimally diluted to the order of 10 -2 with sterile NaCl-Tris buffer (30 g NaCl and 0.24 g Tris base in 1 l deionized water, pH 8.0). Aliquots (0.1 ml) of 1Â to 10 T , including growth conditions and other phenotypic properties, were determined following previously established procedures (Jean et al., 2006) unless stated otherwise. Other physiological tests were carried out using API ZYM and API 20NE kits (BioM erieux) according to the manufacturer's instructions. Cells grown on PY agar plates at 30 C for 5 days were suspended in 3 % NaCl for these tests. The test strips from API ZYM and API 20NE kits were read after the cells were incubated for up to 5 h and 2 days, respectively.
Cells grown on PY agar plates at 30 C for 5 days under aerobic conditions were used for analyses of isoprenoid quinones and polar lipids. Polar lipids in the cells were extracted, purified and analysed using the methods described by Lin & Shieh (2006) . Isoprenoid quinones in the cells were extracted, purified and analysed according to Nishijima et al. (1997) , by using an HPLC apparatus equipped with a reversed-phase column (Inertsil ODS-2 column; 1.5Â250 mm; GL Science). A mixture of methanol and isopropyl alcohol (7 : 3, v/v) was used as the mobile phase, and quinones were detected at 270 nm. Cells harvested from cultures grown on marine agar 2216 (MA; Difco) at 30 C for 5 days under aerobic conditions were used for analyses of cellular fatty acids and DNA base composition according to the methods described by Shieh et al. (2008) . Fatty acids in whole cells were extracted, saponified and esterified, followed by GC analysis of the fatty acid methyl esters (FAMEs) according to procedures required by the MIDI system (Sasser, 2001 ). The FAME profile was identified using the Library 2005 supplied with the commercial software package Sherlock Microbial Identification System version 6.0 (MIDI).
For 16S rRNA gene sequence analysis, cells in PY broth cultures grown at 30 C for 5 days were harvested by centrifugation . Extraction and purification of total genomic DNA and PCR amplification and sequencing of the 16S rRNA gene were performed according to previously described methods (Jean et al., 2006) . The resulting 16S rRNA gene sequence of strain SPT1 T was compared with the 16S rRNA gene sequences available from the EzTaxon server (http:// www.ezbiocloud.net/eztaxon/; Kim et al., 2012) , and the GenBank database (https://www.ncbi.nlm.nih.gov/genbank/). The sequence was manually aligned with those of related species based on secondary structures, using the Infernal 1.1 software used in Ribosomal Database Project (RDP) release 11 (Nawrocki et al., 2009) . Phylogenetic trees were reconstructed by use of neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971 ) and maximum-likelihood (Felsenstein, 1981) methods with MEGA software 6.0 (Tamura et al., 2013) . Evolutionary distances for the neighbour-joining method were generated according to the model of Jukes & Cantor (1969) . Robustness of tree topologies was assessed by bootstrap analyses based on 1000 replications.
A nearly complete 16S rRNA gene sequence (1459 nt) was determined for strain SPT1
T . Alignment and comparison of this sequence with those in ExTaxon and GenBank databases indicated that strain SPT1
T had highest sequence similarities of 94.4-96.2 % with strains of the recognized species of the genus Spongiibacter, Spongiibacter marinus and Spongiibacter tropicus. No strains of other bacterial species shared more than 93.1 % sequence similarity with strain SPT1
T . Phylogeny based on a neighbour-joining analysis of 16S rRNA gene sequences revealed that strain SPT1 T belonged to the class Gammaproteobacteria and formed a robust clade (bootstrap value, 99 %) with type strains of Spongiibacter marinus and Spongiibacter tropicus, and also with Spongiibacter marinus 5IX/A01/131 Melitea salexigens 5IX/A01/131 T . The clade could be further divided into two subclades; one of which consisted of strain SPT1
T and Spongiibacter tropicus CL-CB221
T with 74 % bootstrap support and the other subclade consisted of Spongiibacter marinus HAL40b T and Spongiibacter marinus 5IX/A01/131 [Melitea salexigens 5IX/A01/131 T ] with 100 % bootstrap support. The Spongiibacter clade, together with a sister clade comprising type strains of four species of the genus Zhongshania, formed a suprageneric monophyletic clade with 100 % bootstrap support. Similar results were obtained from maximum-likelihood and maximum-parsimony algorithms (Fig. 1) . The 16S rRNA gene-based phylogeny and sequence similarity data support the assignment of strain SPT1
T to a novel species of the genus Spongiibacter.
Strain SPT1
T contained C 16 : 1 !7c and/or C 16 : 1 !6c (23.4 %), C 17 : 1 !8c (18.1 %), C 16 : 0 (8.5 %), C 18 : 1 !7c (8.4 %) and C 10 : 0 3-OH (6.3 %) as the major fatty acids. Other fatty acids detected at levels greater than 1 % included C 14 : 0 (4.6 %), C 17 : 0 (4.3 %), C 15 : 1 !8c (4.0 %), C 11 : 0 3-OH (4.0 %), C 17 : 1 !6c (2.3 %), C 12 : 0 (2.2 %), iso-C 15 : 0 (1.6 %), C 11 : 0 (1.5 %), C 15 : 1 !6c (1.4 %) and iso-C 11 : 0 3-OH (1.34 %). Differences in the levels of the major fatty acids differentiated strain SPT1
T from Spongiibacter marinus DSM 17750
T and Spongiibacter tropicus DSM 19543 T (for C 16 : 1 !7c and/or C 16 : 1 !6c, 23.4 % vs. 7.2-11.6 %; for C 17 : 1 !8c and C 18 : 1 !7c, 26.5 % vs. 48.9-49.8 %, respectively) (Table S1 , available in the online Supplementary Material). The presence of C 12 : 0 (2.2 %), iso-C 15 : 0 (1.6 %), C 15 : 1 !6c (1.4 %), C 15 : 1 !8c (4.0 %) and C 17 : 1 !6c (2.3 %) and the absence of C 9 : 0 were also useful for differentiation of strain SPT1
T from Spongiibacter marinus DSM 17750 T and Spongiibacter tropicus DSM 19543 T (Table S1) . Strain SPT1 T , Spongiibacter marinus DSM 17750 T and Spongiibacter tropicus DSM 19543
T contained Q-8 as the only predominant isoprenoid quinone. The polar lipids consisted of phosphatidylethanolamine, phosphatidylglycerol and phosphatidic acid for all of these strains (Fig. S1 ).
T was characterized as a mesophilic, halophilic, Gram-reaction-negative rod, which produced creamy, circular and opaque colonies on PY agar plates. Cells grown in PY broth were motile by means of a single, polar flagellum. Oxidase and catalase were both positive. Carbohydrate fermentation tests in PY-carbohydrate stab media (Shieh et al., 2000) showed that the isolate did not ferment any of the carbohydrates, In addition to the differentiable fatty acid profile as mentioned above, strain SPT1
T was also distinguishable from Spongiibacter marinus and Spongiibacter tropicus in that it grew at 4 C and in the presence of 0.5 and 10 % NaCl, and exhibited a positive reaction of urease. Additional characteristics useful for differentiating strain SPT1
T from the two species of the genus Spongiibacter are listed in Table 1 .
Phylogenetic analyses based on 16S rRNA gene sequences, together with differential phenotypic data, including fatty acid profiles and physiological characteristics, support the establishment of a novel species in the genus Spongiibacter. The name Spongiibacter taiwanensis sp. nov. is proposed for this novel species, with strain SPT1 T as the type strain.
Description of Spongiibacter taiwanensis sp. nov.
Spongiibacter taiwanensis (tai.wan.en'sis. N.L. masc. adj. taiwanensis pertaining to Taiwan, where the type strain was isolated).
Cells are Gram-reaction-negative, rod-shaped approximately 1.2-1.6 µm long and 0.6-0.7 µm wide. Motility occurs by means of a single, polar flagellum when grown in PY broth medium. Colonies on PY agar plates after 5 days at 30 C are creamy, circular (usually 1-2 mm in diameter), opaque and non-luminescent, with entire edges. Oxidaseand catalase-positive. Nitrate is not reduced to nitrite. Does not grow anaerobically by nitrate respiration (nitrate reduction or denitrification), or by fermentation of glucose or other carbohydrates as substrates. NaCl is required for growth; growth occurs in the presence of 0.5-10 % NaCl, with optimum growth at 1-3 %, and no growth at 0 or 12 % NaCl. Growth occurs at 4-37 C and pH 6-10, optimally at 30-35 C and pH 7-8. Indole is not produced from tryptophan. H 2 S is not produced from thiosulphate. Aesculin, agar, casein, cellulose, chitin, DNA, gelatin, Tween 80 and xylan are not hydrolysed. In API ZYM tests, positive results for esterase (C4), esterase lipase (C8), N-acetyl-bglucosaminidase, naphthol-AS-BI-phosphohydrolase, acid phosphatase and alkaline phosphatase, and weakly positive result for leucine acrylamidase. In API 20NE tests, positive only for urease. Cellular fatty acids present at amounts >3 % include C 16 : 1 !7c and/or C 16 : 1 !6c, C 17 : 1 !8c, C 16 : 0 , C 18 : 1 !7c, C 10 : 0 3-OH, C 14 : 0 , C 17 : 0 , C 15 : 1 !8c and C 11 : 0 3-OH. Q-8 is the predominant isoprenoid quinone. Polar lipids consist of phosphatidylethanolamine, phosphatidylglycerol and phosphatidic acid.
The type strain, SPT1
T (=JCM 31012 T =BCRC 80916 T ) was isolated from an aged seawater sample which was collected from the shallow coastal region of Nanya, Keelung, Taiwan and stored at room temperature for more than 7 years after sampling. The DNA G+C content of the type strain is 57.9 mol%. 
